HMG20A is required for SNAI1-mediated epithelial to mesenchymal transition.
HMG20A is a high mobility group (HMG) domain containing protein homologous to HMG20B, a core subunit of the Lys-specific demethylase 1/REST co-repressor 1 (LSD1-CoREST) histone demethylase complex. Here, we show that HMG20A can replace HMG20B and, therefore, they are mutually exclusive subunits of the complex. Both proteins interact through a coiled-coil domain with BHC80, another subunit of the LSD1-CoREST complex. To investigate the functional differences between the two proteins, we performed transcriptomic analysis of HMG20A- and HMG20B-depleted cells. Analysis of the misregulated genes in HMG20A-knockdown cells evidenced a high proportion of genes related to the epithelial-to-mesenchymal transition (EMT) process. EMT occurs during embryonic development or during the course of malignant cancer progression and consists in the dynamic and reversible transitions between epithelial and mesenchymal phenotypes. We show that HMG20A together with LSD1 are required for SNAI1-dependent repression of epithelial genes and for (transforming growth factor β) TGF-β-triggered EMT. Importantly, HMG20A-depleted cells displayed reduced binding of LSD1 to epithelial gene promoters and increased methylation of lysine 4 of histone H3, suggesting a role of HMG20A in recruiting or in stabilizing the complex at the chromatin. SNAI1 and the TGF-β-related transcription factor SMAD4 were found to be associated with the LSD1-CoREST complex containing HMG20A. Furthermore, we show that HMG20A-depleted cells displayed reduced motility and invasion activity. Finally, we show that expression of HMG20A correlates positively with mesenchymal markers and negatively with epithelial markers in human tumor samples. Taken together, our data demonstrate that HMG20A is essential for the mesenchymal phenotype.